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Recap from Meeting 2

Explained the TMDLs: What is? Why? Which
segment? How?

Presented and reviewed the steps and the data
needed in the development of the TMDL for
listed segment 2204 of Petronila Creek

Reviewed the existing environmental monitoring
data

Reviewed and discussed BEG study
Disused potential causes of impairment.



Based on the 2000 303(d) List

Petronila Creek Listed Segment

Upstream Limit:

= Confluence of Aqua Dulce Creek and
Banquete Creek.

Downstream Limit;

= A point 0.6 miles upstream of private road
crossing near the Laureles Ranch in Kleberg
County.

Segment Length:
= 44 miles

Water Quality Standards:
=  Chloride = 1,500 mg/L
=  Sulfate = 500 mg/L
= Total Dissolved Solids = 4,000 mg/L
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TMDL Process

Water Quality
Response?
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standard being met
under the existing
loading conditions?
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Petronila Creek 2204

DUWAL

= Watershed Areais
348,000 acres
= Dominant land uses” )
= 83% Agriculture :
16% Rangeland

Listed Segment
sreams

Watershed Boundaries

Land Usefland Cover

B Urban or Bullt-up Land

[ Agricultural Land
B Fangeland
B Forest Land

B Valer

Bl Vetland

B Earren Land

] County Boundaries

KLEBERG

Petronila Creek (Segment Number 2204)

Land Use/Land Cover 1012345678910 Miles







suonels Buuopuop Ajjens Js1epn
(fozz Jequnpy Juawbeag) yaain ejuosad

weurpuang ipron
GUEOE KDL S B | 2

ulE g papr s I-E!n}‘.

IlRe D HERN gy

[somx1iz+osocs B

L .ﬂl =

e
)

L - R

i WAAZL L +O0BE 1280 | 953831 /(/\
SOMXLIZ+HIE0EL T
- OHMEL | +O0SZLER0 |
| SOMXLIZ+ZE0EL | = n
= oMY LIZ+EE0E}
SONNLI e | ﬁ;ﬂ 80XOd++780XOL /_
L
nn___.___utmimuﬂ_ r;l).l
I e N .
BOMXLLZ+SE0EL ¢
_ |
| SomLIZe080EL || [ ST1IM WIF
GOMXLIT+LB0E)
.~
_“_ _ (,/_WI\I ”rkj|...,||.J
mn__.___._._M._._n B50t1 | d e
. _
S303NN — . e
_. ™y
B S e
e A
Ur._,.,l =5 .-J..:Ir....
- P Hr\lNr/e s
iy O\
/kl(le , oy rﬂ,,.,, . T
J_J)Ilﬂn._,q |...._.. .J_,__ f_u._l.,r.,:...ffr...... - _
fr:.r[.,{lr f_.. o ...w.._ ._...|1Jf.f.,
fﬁaﬁﬁ_ . .ﬁ#ﬂ.@gw :




Flow (cfs)

140

Petronila Creek: Station 13094

mmm Flow —e— Sulfate

2500

- 2000

- 1500

- 1000

O OO T Z 50 O Zxuoss7T o=
Date

Sulfate (mg/L)




Flow (cfs)

Petronila Creek: Station 13094
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Groundwater Concentrations

Sulfate (mg/L)
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Environmental Data

= Since the water quality standards are
regularly exceeded under both wet and
dry weather flow conditions and the
sources of chloride and sulfate include
sources that contribute to wet weather
flows, a detailed model is required to
determine the pollutant loads from
different types of nonpoint sources and
their transport mechanisms.




HSPF Model

Linking Sources to Water Quality

Witer he Boundary




SaUEpUNOg PaUSISIEMANS




Stream Flow and Weather Data

Weather data:

= Corpus Christi airport
= Located approx. 13

miles NE of watershed
Stream Flow:

= Paired-watershed
approach

= (Oso Creek




reliminary HSPF Model Calibration

FLOW

4000 ——

T T T T T T T
— UEFE0221 030 CETT

3600 - -

3200 - —

2800 - —

400 - -

2000 - —

1600 -

1200 — -

400 | -

o | I.il fool 1 1 L4 1lhn ]-\i.l_ 1 |i\.| | A I.I La L rII I-I ILI | 11 I 1 | 4l 1 '".LI | | | | Ila!lk_Llu..lt 1 | 1 al

J'FMAMJJASDND|J’FMAMJ’J'ASDND|IFM&MJ’J’P\SDND|JFM}\MIJASDND
1094 1995 1996 1997
Srabysis Plot for FLOW

i




Hydrologic Calibration

= |ssues:

= Model shows good correlation between
rainfall runoff

= Model instability due to stream drying during
summer months — effects water budgets
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Salinity Sources

Sources of salinity may be originating from:

* Human Sources
* Permitted Facilities
* Brine Pits and Injections
» Leaking Wells

= Natural Sources:
e Geologic Formations
« Salt Deposits



Source Contributions

Increased salinity may occur from the
dissolution of geologic formations

Oil-related activities may contribute to increased
salinity, including brine pits and injection, and
leaking oil wells

Ground water may contribute to increased
salinity

Six permitted facilities located in Petronila Creek
watershed




Permitted Facilities

Ty
w et Pt Souroes s
Permit # Name of Facility Design Flow (MGD) Permit Date Latitude Longitude
WQO0010140-001 | City of Agua Dulce 0.16 12/12/00 - 06/01/05 274700 975346
WQO0010592-001 | City of Orange Grove 0.2 04/12/01 - 06/01/05 275629 975607
WQO0011541-001 | Driscoll Plant, City of Driscoll 0.1 10/02/01 - 06/01/05 274052 974419
WQO0011583-001 |Banquete Plant, Nueces CO WCID 5 0.1 02/09/01 - 06/01/05 274815 974652
WQO0011689-001 | City of Coastal Bend Youth City 0.015 04/04/01 - 06/01/05 274124 974438
WQO0011754-001 |Petronila Elementary 0.008 06/01/00 - 02/01/02 274020 973813
MGD: Million gallons per day




BEG Study Results

= The airborne geophysical survey
delineated three problem areas in the
Petronila Creek watershed. These
iInclude:

= Driscoll Area
= Concordia Area
= Luby Area
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Driscoll Area

= Located at upper end of
Segment 2204 g S Ts0e

= TDS increases from
2,460 mg/L (upstream) to
15,100 mg/L
(downstream) along r
Driscoll Area segment L PR

App. cond
{mSimj

= Data consistent with 2048
shallow source U
salinization (i.e., brine
pits, oil fields)

s T Draradgs dlch FM 885 Dmanage dich
M Sin 13088 (M)




Concordia Area

Elevated conductivities
between 0 and 10 km
Indicate significant near-
surface salinization

Conductivities decreased
with increasing
exploration depth,
Indicate near-surface
sources of salinity.

Data consistent with
shallow source
salinization (i.e., brine
pits, oil fields)

Friagusncy (Hz)




Luby Area

Elevated near-surface
conductivities present; not as
extensive as the Driscoll and
Concordia areas

Higher conductivities observed
In deep groundwater may
reflect subsurface infiltration of
saline water from the coast

Potential salinity sources
include shallow sources (i.e.,
brine pits, oil fields) and
subsurface infiltration of saline
water from coast

Freguancy (Hz)
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Sources Loading Estimates

Determine the daily pollutant production by source
Estimate the size/number of each source

Determine whether the source Is
= Direct or Indirect
= Deep or shallow

Calculate the load to each land use based on a monthly
schedule and for each source

The sum of all the individual sources is the total load




Water Quality Model

Assumptions:

1. Deep loads:
= Leaking oil wells
= Ground water

2. Shallow surface loads
=  Brine Pits






Model Source Representation

= Groundwater average concentrations

were used in model for Chloride and
Sulfate

= Brine pit loading simulated as non-point
source with fixed buildup rate

= Loading from leaking wells is accounted
for in groundwater concentrations



Allocation Scenarios Framework

= Existing conditions
= Need to address the loads from the
following:
= Brine pits
= Leaking wells



Preliminary Water Quality Model Calibration
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Preliminary Water Quality Model Calibration
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Allocation Scenarios Framework

Precent Reduction

Leaking Oil

Groundwater Point Sources
Wells

Scenario| Brine Pits

0 0 0 0 0

[




Next Steps

Finalize watershed model input parameters

Calculate the salinity loading from the identified
sources In the watershed

Develop the TMDL allocation scenarios
Prepare the Draft TMDL




Local TMDL Contacts

Texas Commission on Environmental Quality

Kerry Niemann —(512) 239 0483
kniemann@TCEQ.state.tx.us
www.TCEQ.state.va.us

The Louis Berger Group, Inc.
Raed EL-Farhan — 202 912-0307
relfarhan@louisberger.com




